Abstract: This paper reports on a research project that looks at the market and science interplay in small-and medium sized (SME) biotechnology firms. The construct of behavioural market orientation is our main tool for analysing science push and market pull in the biotechnology SME context. We report the findings of an action research project, in which a strategy for the pharmaceutical cluster organisation in Finland has been created. The results of this action research show the strong science and technology orientation (push) of biotechnology SMEs along with insufficient, or weak, market orientation (pull). Furthermore, our results show that the traditional components of market orientation, i.e. market intelligence generation, dissemination, and responsiveness, need to be redefined in the biotechnology context. Our findings serve as a basis for future development of a research instrument that measures market orientation in science-based firms.
Introduction
The specific context of our study is the emergence of biotechnology firms within the pharmaceutical industry in Finland. Biotechnology is a set of technologies used in various fields, such as pharmaceuticals, and is not an industry per se. In other words, it is a contributing technology to larger industrial sectors. As a result, biotechnology has induced some major restructuring of the pharmaceutical industry. In addition, technological and organisational changes based on new cooperative relationships have emerged. Biotechnology as an industrial dimension requires quite an unusual pairing of organisational and technological innovations (Staropoli, 1998) . Organisational innovations typically take the form of a network, or formal cluster, of arrangements between organisations from a variety of backgrounds. 
Innovation in biotechnology
Successful innovation depends on new product development efforts that employ both a corporate-wide and customer-oriented perspective rather than a narrow scientific-technological, functional perspective. To develop successful innovations, commercialisation should not be viewed as being a separate activity from the R&D process; new product development involves a multi-disciplinary approach encompassing R&D, marketing (both pre-and post-product development), production, human resource and financial considerations (Baldwin and Johnson, 1996; Berry and Taggart, 1998; Howells, 1997; Rothwell, 1992) . However, as noted by Berry and Taggart, managing the development of a new technology to be marketed some years in the future contrasts with the task of devising a marketing plan for an established product line, and those involved in each task often fail to understand the special challenges the other faces. Frequently, top managers in small high technology firms are heavily biased towards technical disciplines such as science and engineering (Knight, 1986) . Marketing and general management skills are often significant areas of weakness within small high technology firms. Science-based entrepreneurs tend to overemphasise the purely scientific and technological sides of their business (the 'push of the science') thereby neglecting other key strategic issues such as the demands (or 'pull') of the marketplace (Knight, 1986; Oakey, 1991) . Push, in this case, is the result of scientific discovery hunting for a use as a potential solution to a problem; while markets 'pull' discovery by demanding solutions to specific problems (Ottosson, 2004) .
High technology companies, including biotechnology firms, frequently rely on a product and technology focus instead of the needs of the customer (Dugal and Schroeder, 1995; Rosen et al., 1998) . For small-and medium-sized enterprises (SMEs) in biotechnology, large pharmaceutical companies and other R&D firms are often the customers, and their needs may or may not be technology-derived. In this paper, we focus on the 'markets and customers'-'science and technology' continuum. We employ the construct of market orientation and show that the construct is useful in understanding the interplay of market and science/technology. Additionally, we also show that there is a gap in the marketing literature, where the traditional market orientation construct needs to be redefined and fine-tuned in the context of knowledge-intensive biotechnology SMEs. This is because firms network and collaborate in order to build, together, a solution to a particular identified need in the marketplace (e.g. Araujo and Easton, 1996; Gulati et al., 2000; Möller and Halinen, 2000; Pérez Pérez and Martínez Sánchez, 2002) ; the traditional market orientation literature ignores such network aspects of market orientation (Elg, 2001) . The research reported in this paper is a contribution to filling that gap.
Market orientation
This refers to market intelligence generation, dissemination, and the responsiveness to it. This conceptualisation of market orientation is based on Kohli and Jaworski (1990) (later researched e.g. by Atuahene-Gima, 1996; Deng and Dart, 1994; Jaworski and Kohli, 1993; Kohli et al., 1993) ; in previous literature it has been called 'market intelligence perspective' (Lafferty and Hult, 2001) or 'behavioural perspective', to market orientation (Becker and Homburg, 1999; Helfert et al., 2002) . Thus, actions and behaviours instead of attitudes are a central focus of market orientation . This construct of behavioural market   111  2  3  4  5  6  7  8  9  1011  1  2  3  4  5  6  7  8  9  2011  1  2  3  4  5  6  7  8  9  30  1  2  3  4  5  6  7  8  9  40  1  2  3  4  5  6  711  8 orientation is our main tool for analysing science push and market pull in the biotechnology SME context. As the components imply, behavioural market orientation focuses more on the market pull than the science push. We do not believe that a clear-cut distinction exists between either technology-or market-driven philosophies in biotechnology SMEs. Rather, there is a continuum along which small high-tech firms -as well as industries -progress as they grow, from initial beginnings, which are based on the internal technological competencies, towards an outward orientation focusing upon marketing issues (Berry, 1996; Berry and Taggart, 1998) . Thus, in addition to the market orientation construct, throughout this paper we highlight the science and technology orientation of firms as well. Figure 1 below depicts the relations between science push, market pull, and market orientation. In addition, it illustrates the role of absorptive capacity as the link between science push (external knowledge) and innovation within a firm.
Science push results from research and scientific discovery in physics, medicine, chemistry and biology. New product ideas can arise from science push, hunting for use as a potential solution to a problem. Cohen and Levinthal (1989) suggest that in order for a firm to be able to exploit external technological knowledge, it needs to have the internal skills to understand this knowledge and its potential uses. This ability to exploit knowledge from external sources is called absorptive capacity. At the other end of the continuum (Figure 1 ) are markets that 'pull' discovery by demanding solutions to specific problems. A market-oriented firm generates intelligence on these problems and their potential solutions, disseminates that intelligence inside the firm and is responsive to it in its actions (Kohli and Jaworski, 1990) . Finally, innovation processes in a firm combine both the market pull and science push to end up with successful solutions for markets.
Purpose of the research paper
The purpose is to analyse the market and technology interplay in biotechnology SMEs. More specifically, we aim at understanding the market orientation of biotechnology SMEs. Based on the existing literature and an empirical study of a biotechnology cluster, we answer the following two research questions in this paper: ᭹ how do market orientation ('pull') and science orientation ('push') interact in producing products/services in knowledge-intensive biotechnology SMEs? In other current research, company networks in biotechnology are typically studied from the point of view of technology-related knowledge transfer, R&D performance, and perhaps the firm's success (Baum et al., 2000; Deeds and Hill, 1996; Powell et al., 1996) . We also emphasise the importance of networks for the market orientation of biotechnology firms. The network perspective is critical as many biotechnology firms may contribute only parts of a total product solution to end-customers. For example, a small biotechnology firm may have an 'active' therapeutic, while another firm has the appropriate delivery system for that therapeutic, and finally a third firm -usually a larger pharmaceutical company -has a distribution network for the final product. These firms form a network within which R&D and market intelligence generation and dissemination take place, thus constituting an activity that is worthy of this, and further, study.
The remainder of the article is organised as follows. First, we discuss the development of market orientation in biotechnology firms based on existing literature. Then, our empirical setting and methodology are presented. This is followed by the findings of the data analysis and a discussion regarding the market orientation ('pull') and science orientation ('push') interaction. The final section of the article provides our conclusions, their implications, and suggestions for future research.
Developing market orientation in biotechnology SMEs
The literature on high technology marketing typically focuses on its specific features as compared to other markets, and on obstacles and possibilities created by those features (Christensen, 1997; Lynn et al., 1996; Moore, 1995a,b) . It is not only specific features such as products and services, however, which are different in high technology markets as compared to low technology ones; it is also the size, network orientation and structural characteristics of the firms that operate in these industries that varies (Costa et al., 2004) . The innovation process in biotechnology is often complex, because basic research and product development, as well as manufacturing, distribution and marketing of a commercial product can include several sector players. Strategic alliances and other collaborative agreements among universities, biotechnology firms, and larger companies (e.g. 'big pharma') are widely used for achieving innovation (Hall and Bagchi-Sen, 2002) . Innovations are sparked by scientific breakthroughs in the laboratory; those innovations that receive further developmental funding and approval for moving ahead in biotechnology firms are those that have readily identifiable markets or customers. In turn, these markets may themselves be members of other 'network' or research clusters, for which this innovation is itself a component of yet another complete product or solution.
Although technology firms are easily 'accused' of being driven primarily by technologies and of ignoring markets, the opposite is also sometimes true. Especially in the case of larger companies, breakthrough product innovation is sometimes inhibited by a firm's strong presence and its successful marketing of existing product lines in certain market segments (Christensen, 1997) . Market knowledge that is acquired through marketing the existing product only benefits or results in an accumulation of the expertise related to that very product, and makes the company blind to issues relevant for the commercialisation of a potential new innovation. In that case, there is a contradiction between product strength in a market and product innovation by new technology (Takayama and Watanabe, 2002 As illustrated in Figure 1 , market orientation is one of the keys to understanding the interplay between market pull and science push. The question of the market orientation of high technology companies has gathered increasing interest in the academic community (Roberts, 1990; Rajala and Möller, 1994; Atuahene-Gima, 1996; Workman, 1998; Möller and Rajala, 1999) . According to Lafferty and Hult (2001) , five major attempts to conceptualise the concept of market orientation have emerged:
᭹ the decision-making perspective These are not necessarily mutually exclusive and have some overlap with each other. It has already been extensively shown that market orientation is positively related to firm performance (Dawes, 2000; Jaworski and Kohli, 1993; Matsuno and Mentzer, 2000; Narver and Slater, 1990; Pelham, 1999) . However, technological turbulence in an industry may lessen the importance of market orientation, because technology provides a second avenue for firms to achieve superior performance (Kohli and Jaworski, 1990) .
The dynamic process shown in Figure 1 necessitates a market orientation perspective that focuses on action and behaviour. For the current study, we adapt a behavioural market intelligence perspective, originally developed by Kohli and Jaworski (1990; Kohli et al., 1993) . In this perspective, market orientation is seen as an active process of gathering information about the external environment, distributing that information in a firm, and responding to it.
The same kind of behavioural focus is also evident in two other perspectives: the decision-making perspective and the strategic focus perspective. As the first representative of the decision-making perspective (Lafferty and Hult, 2001 ), Shapiro (1988) conceptualises market orientation as an organisational decision-making process. The strategic focus perspective, influenced mostly by Ruekert (1992) , maintains that the most critical external environmental consideration in developing a market orientation is the customer. The latter perspective is different from that of the behavioural market intelligence perspective, which sees competitors as having a role that is equally important to that of customers Kohli and Jaworski, 1990) . The market intelligence perspective is superior to the other behavioural perspectives. The decision-making perspective obviously places much importance on decision-making, but neglects the actual actions that are performed. Equally, the strategic focus perspective is limited, because of its ignorance of competitors and other external market forces as players in markets.
In contrast to the merely behavioural perspectives described above, some researchers adopt a culturally based perspective to market orientation (vis. the culturally-based behavioural perspective and the customer perspective (Lafferty and Hult, 2001) ). Narver and Slater (1990) , the originators of the culturally-based behavioural perspective, see market orientation as 'the organisational culture that most effectively and efficiently creates the necessary behaviours for the creation of superior value for buyers and, thus, continues superior performance for the business.' (Narver and Slater, 1990, p.21) Deriving from Narver and Slater, Deshpande et al. (1993) propose a more divergent, yet still culturally based, view of market orientation, suggesting that it is synonymous with customer orientation. Even though such culturally based perspectives are not adopted for the current study, we emphasise that the cultural and behavioural aspects of market orientation actually complement each other (Baker and Sinkula, 1999a,b; Homburg and Pflesser, 2000) . Organisational cognitive elements influence organisational behaviour, and information-processing activities in turn influence cognitive elements (Kok et al., 2003) .
Market orientation is not only a phenomenon within the boundaries of a single firm; inter-firm market orientation is an important part of the orientation of the whole network of organisations, and some studies have looked at market orientation in a context of business relationships (Baker et al. 1999; Elg, 2001; Helfert et al., 2002; Siguaw et al., 1998) . Helfert et al. explore the notion of market orientation with particular focus on inter-organisational relationships (business-to-business markets). They argue that relationships are important and that the overall market orientation of firms needs to be translated to a relationship level in order to be effective. This is especially true in the case of small, networked firms. For entrepreneurs, social relations and social contacts, ie. informal contacts, are important channels for gaining access to information. Compared to information received from formal sources, information received from informal networks is often assumed to be more useful, reliable, exclusive, and less redundant. To gather reliable information on market conditions and opportunities, large personal networks of prospective entrepreneurs with many weak ties should stimulate organisational success (Brüderl and Preisendörfer, 1998) . Social networks play an important role in the biotechnology industry; they are important for fostering organisational flexibility and promoting learning (Liebeskind et al., 1996; Powell, 1990) . Social-network exchanges can extend the scope of organisational learning and contribute to the internal absorption and integration of new knowledge, because learning involves close collaboration between individuals. Using social networks also increases strategic flexibility when R&D incurs high sunk costs (or costs that cannot be reversed) (Liebeskind et al., 1996; Oliver and Liebeskind, 1997) .
According to Hernández-Espallardoa and Arcas-Lario (2003) , in a channel partnership where the downstream firm is the leader, there are some reasons to believe that the latter company has superior market knowledge that can be transferred to its upstream partner. This may also hold true in other kinds of inter-organisational relationships than channel partnerships. For example, a large pharmaceutical company with established distribution channels and marketing procedures is a downstream partner compared to its smaller R&D, technology partner firms. The larger firm is likely to have routines for data collection from markets and consumers as well as other stakeholders, for example regulatory authorities. Similar to the 'leader' company described by Hernández-Espallardoa and Arcas-Lario, an established pharmaceutical firm is specialised in the marketing of products, has a better knowledge of market demands and detects changes in market conditions faster and more accurately than its upstream partner can, ie. the small technology based firm. In addition to superior access to customer data, a large downstream firm also has a broader perspective on all the commercialisation processes and the activities carried out by competitive networks. Finally, also in line with the notion of a downstream partner in a channel relationship, the larger pharmaceutical firm may also have a broader portfolio of products and relationships, which allows it to accumulate knowledge and experiences that can in turn be translated into different situations and relationships (Hernández-Espallardoa and Arcas-Lario, 2003 
Methodology
We completed an action research project within the Finnish pharmaceutical cluster in 2000 and 2001. Action research is defined as a process of joint learning. Action research refers to a specific way of understanding and managing the ongoing relationship between theory and practice, between the researcher and those being researched. This relationship assumes that a dialogue exists and that results from the research are immediately applied (Gustavsen, 1992; Ottosson, 2003) . The relationship is seen as an interactive relationship, characterised by joint action and involvement. Everyone connected with the project is involved in discovering 'reality' as well as in the creation of new knowledge (Van Beinum, 1998) . The present researchers have been actively involved in the strategy process of the Finnish pharmaceutical cluster. The action research process has, in practice, resulted in a vision and strategy for the cluster's organisation to the year 2010. The collaboration with the cluster organisation has resulted in a rich data set comprising 31 in-depth interviews of key persons from businesses and universities within the cluster, conducted during 2000-2001; an initial mail survey (51% response rate) of 100 individuals in 100 firms, completed in the summer of 2001; and an electronic survey of 223 members (28% response rate) of the cluster, in December, 2001 .
At the time of the research, there were only three Finnish companies in the cluster organisation that exceeded the size of small-and medium-sized enterprise, as defined by the European Commission.
1 To be classed as an SME, an enterprise has to satisfy the criteria for the number of employees (max 250), and one of the two financial criteria, ie. either the turnover total (max EUR 40 million) or the balance sheet total (max EUR 27 million). In addition, the enterprise must be independent, which means that no more than 25% of it can be owned by one enterprise (or jointly by several enterprises) that falls outside the definition of an SME. Apart from the three largest companies -still small players in the global pharmaceutical industry -all the firms in our empirical study fall into the category of SMEs. Table 1 below summarises the main characteristics of the instruments used in the action research. For the purposes of the current study, the material collected for this action research was analysed in order to discover more about the market pull and science push, as well as market orientation, of the firms.
Thematic expert interviews
Thirty-one in-depth interviews were conducted with the cluster's top-managers, who are in pharmaceutical and related industries (diagnostics, industrial enzymes) in Finland. The themes that the interviewees were asked to discuss included: 
The shortest interview took slightly more than an hour and the longest went beyond two hours, the average length being about one-and-a-half hours. All the interviews were recorded and transcribed.
When analysing the interview transcripts in search of answers to this paper's research questions, the transcripts were first divided into units by creating categories, in order to understand what each part of the interview was about (coding). Kohli and Jaworski (1990) propose that the first key element in market orientation is the generation of market intelligence, ie. intelligence mainly about customers and competitors. This covers formal and informal mechanisms such as customer surveys, meetings and discussions with customers and trade partners, analysis of sales reports, formal market research and so on. The second element of market orientation is intelligence dissemination, followed by action based on this intelligence (responsiveness) (Kohli and Jaworski, 1990) . Consequently, our coding categories included:
In addition, there were categories for market pull and science push. Interviewees discussed these market pull, science push, and market orientation-related themes as integrated parts of their assessment of the even more general themes presented to them.
Mail survey
In addition to the expert interviews, a mail survey was employed to canvass the opinions of a larger set of managers within the cluster. The formulation of the questionnaire was driven by the need to understand how the firms in the Finnish pharmaceutical industry perceived their own strengths, weaknesses, opportunities, and threats, as well as those of the whole cluster. In June 2001, a questionnaire was sent to 100 individuals in 100 companies, which were all of the companies in the Finnish pharmaceutical industry at the time of the survey. The survey had a response rate of 51%. The survey material collected for the study was analysed using non-parametric statistics and descriptive statistics.
Electronic survey
In a follow-up to the original mail survey, an electronic survey was sent to 223 members of the cluster via e-mail in December 2001. The rather normative aims of this survey were to understand why companies have joined the cluster organisation and to know how to manage the cluster organisation so that it responds to the needs of member companies. The survey response rate was 28%, ie. 63 responses. While this rate seems low compared with the initial mail survey, the number corresponds to the 50-60 regular participants in the meetings of the cluster organisation. The 63 responses represented 39 firms. As was the mail survey, the electronic survey material was analysed using non-parametric statistics and descriptive statistics. The two groups of survey respondents, as well as the interviewees, represent firms of various sizes and foci (pharmaceuticals, diagnostics, contract research, biomaterials, medical devices, technology transfer) (See Table 1 ). The initial purpose of the entire data collection process was to summarise the opinions of industry leaders concerning the current state and future prospects of the Finnish pharmaceutical industry. As mentioned above, we also needed to create a vision and a strategy for the cluster together with the industry actors. One of the key issues that emerged from the rich data set is the dominance of technology-oriented, 'scientific push' thinking within firms at the SME level. The following discussion of the findings is based on the qualitative analysis of the transcribed interview material, as well as the statistical, mostly descriptive, analyses of the survey data. Typically for action research, we have adopted an inductive and interactive approach. 
Findings
"We have made progress on the product side and I do not really see problems on the marketing side. If you have a good and competitive product and you can get to talk to heads of research [in potential partner companies] that speak the same language with you, then it is pretty easy to get a deal." (CEO, Drug discovery company A, Finland)
The following quotes from the theme interviews further describe the science focus of the firms.
"Finland can have an important role in fields where we have internationally competitive knowledge. And marketing is not that kind of a field. Marketing and marketing skills are after all geographically limited, and Finland is not an important market area. Rather, we are a tiny part of the global drug markets." (CEO, Drug discovery company B, Finland) "And here [in finding partners for marketing] the strengths of the Finns come out, once you have reached the potential partners and start to talk about substance. Our strengths are in the quality of work and research, and in medicine we have basic research. We can bring such science-based issues to the discussions, issues that are totally new for the partners." (CEO, Drug discovery company C, Finland) "So say you have three drugs in your pipeline, and it does not really matter at all if they are for totally different markets, cancer drugs, or obesity drugs, or whatever. You don't need a focus in research because the focus mostly comes out in the market end, and that marketing is taken care of by someone else anyway." (CEO, Drug discovery company D, Finland) It is a matter of life and death for these firms as to how well they succeed in creating and maintaining external networks for commercialisation purposes. However, compared to the services available in, for example, preclinical and clinical research, biotechnology firms that participated in our mail survey were not very satisfied with the marketing-related services that are available in Finland (Figure 2) .
The respondents in the electronic survey were divided into two categories: scientific firms and service-based firms. When analysing the firms in terms of why they were members in the cluster organisation, scientific firms were more likely to belong so as to contribute technology information, but not for hunting for potential customers, while service-based firms were driven to belong by an opportunistic search for new customers for their services ( 2 12.139, <0.0001). In other words, for scientific firms there was a significant science 'push', as opposed to market 'pull'.
Additionally, from the electronic survey it seems that in this particular forum of the Finnish pharmaceutical cluster, small drug development companies are present as contributors in scientific terms ('push'), while larger pharmaceutical companies are receivers of new science ('pull'). This is consistent with the contemporary understanding of the nature of collaboration between big pharmaceutical companies and smaller biotechnology firms; there is a marketing 'pull' from large pharmaceutical companies, and a science 'push' from the side of small biotechnology firms (Atuahene-Gima, 1992; Gambardella, 1995; Orsenigo, 1989; Pisano, 1991) . Interestingly, both groups saw the need for the cluster, regardless of their orientation towards markets; 84% of the electronic survey's respondents saw the cluster as necessary or very necessary for their organisations.
111
2 3 4 5 6 7 8 9 1011 1 2 3 4 5 6 7 8 9 2011 1 2 3 4 5 6 7 8 9 30 1 2 3 4 5 6 7 8 9 40 1 2 3 4 5 6 711 8
Market orientation
Understanding and researching markets, disseminating the resultant market intelligence and being responsive to it basically constitute the behavioural market orientation of a firm, as discussed earlier (Atuahene-Gima, 1996; Becker and Homburg, 1999; Deng and Dart, 1994; Helfert et al., 2002; Jaworski and Kohli, 1993; Kohli and Jaworski, 1990; Kohli et al., 1993; Lafferty and Hult, 2001 ). Based on our action research, we suggest that in the biotechnology SME context, these components manifest somewhat differently than the more traditional market orientation view would suggest (see Table 2 ).
Market intelligence, for biotechnology SMEs, often emerges as a 'by-product' of other information exchanged within a network of companies. Even though some of the SMEs subscribe to industry and market databases, the main sources of their market intelligence seem to be less informal. Overall, compared to scientific intelligence, generation of market intelligence is not a high priority in biotechnology SMEs. For example:
"You see, our products will reach the markets earliest in four to five years, so we have not really pushed for those commercial partnerships yet. Only now when they decided to have this business development unit in this firm, now we have started to scan the markets and do market research and so forth." (CEO, Drug discovery company E, Finland) "Our products are all aiming at unmet medical needs. But honestly, when we started with the projects it was not really our purpose to target them at unmet medical needs. Rather, we wanted to take projects that were based on high quality, long term research." (CEO, Drug discovery company F, Finland)
Building market orientation in biotechnology SMEs
261 Figure 2 Evaluation of the quality of service providers in various areas, based on the mail survey Despite the general unimportance attached to formal market intelligence in the early phases of product and company development in biotechnology, companies do assess their potential markets by informal means. Already during the very early phases of product development processes, companies consult opinion leaders -such as leading physicians -to assess their views on an innovation's feasibility. Peer contacts are an important source of data, especially when talking about forward-looking technology projections and the development of future markets. Vertical alliances are typically formed through licensing, or joint commercialisation and distribution deals with larger firms operating closer to the end customers. In the latter type of case, the larger, downstream firm is typically the one that excels in marketing and, consequently, the one with more to offer in terms of market intelligence (for similar findings, see Hernández-Espallardoa and Arcas-Lario, 2003) . Perhaps surprisingly, one source of market intelligence for a biotechnology firm, especially during its early days, can be the university. Typically, universities are recognised as partners in technology research and development, but university links can act as a source of market intelligence as well. The most senior university researchers who collaborate with start-up firms are typically key figures in their respective areas of research interest. Because of their valuable contacts, they can be key figures in bringing in market-related data -on technologies, competitors, as well as customers -to a small biotechnology firm. Dissemination of market intelligence is critical for a market-oriented firm Kohli and Jaworski, 1990) . This is true for established businesses, but dissemination plays no major role for small ventures, because the number of employees is low and the entrepreneur has an integrative and coordinative role in ensuring the adequate use of information (see also Gaul and Jung, 2002 (Kohli and Jaworski, 1990) 
in biotechnology SMEs

Market intelligence generation
Absorbing market intelligence from the surrounding organisational network
Intelligence generation through customer Active and passive sharing of knowledge within surveys, meetings and discussions with a network of firms; market intelligence often a customers and trade partners, analysis of 'by-product' of technological knowledge sales reports, formal market research etc
Market intelligence dissemination Integrating market intelligence into different thought worlds in the organisation
Effective communication and dissemination Achieving shared interpretation of market of market intelligence among functional intelligence in a firm and within its network areas of a firm
Responsiveness to market intelligence
Proactive 'market driving'
Selecting the appropriate target markets, Creating new markets and blurring the designing, producing, promoting and boundaries of existing ones. Educating distributing products that meet current customers and gatekeepers on the use of new and anticipated needs technologies and products perceive dissemination and coordination of information as challenging or problematic in their respective organisations. This is probably a reflection of the small size of their organisations; intelligence dissemination is limited only by minimal departmental boundaries. However, even though intelligence dissemination is not problematic in small firms, they do face the challenge of interpreting the market intelligence they gather. Scientists dominate both the management and operations of biotechnology SMEs, and their interpretation and understanding of market intelligence may be different from that of business development managers and the like. In order to achieve market orientation, market information in a biotechnology firm should be in a form that is understandable to all, whatever their function in the firm, who are expected to use this information. There are differing thought worlds among business and science employees, hence different interpretations of the same information (see also 'compartmentalised thinking' in Adams et al., 1998) .
Market intelligence is disseminated not only within the boundaries of an individual firm, but also within a network of firms. In the case of competing firms, this is of course not strictly true; still, when firms are collaborating and for example developing or offering complementary products to the same markets, they are known to share market intelligence over company borders.
"So we should find strong international partners, because they are the only ones who can validate what we are doing, prove that our product has potential. They have the infrastructure for that, they have market knowledge and personnel who can do in-depth studies among physicians around the world." (CEO, Drug discovery company B, Finland) Responsiveness to market intelligence in the biotechnology SME context has strong proactive components. We adopt the 'market-driven' versus 'market-driving' terminology of Jaworski et al. (2000) , and call the proactive responsiveness to market intelligence, 'market-driving'. That term emphasises proactive business logic that involves changing the composition of market players (Baker and Sinkula, 2002; Jaworski et al., 2000) . New product development in the regulated biotechnology industry, and especially in the pharmaceutical industry, is a lengthy and costly endeavour. On average, developing a new pharmaceutical product takes about 10 years and involves a high degree of risk and uncertainty (Schweitzer, 1997) . Because of the long time scales typical for pharmaceutical R&D, a reactive approach to competitors' actions is nearly impossible. If a drug discovery company has proceeded to preclinical or clinical trials with an interesting new therapy, there is actually no possibility for other firms to respond with a similar action. At that stage, there will already be numerous patents and probably years of scientific work behind the new therapy, and rapid, reactive responses will have been precluded.
Another proactive component in 'market-driving', which was raised by our interviewees, is the educating of the customers. Especially in the case of a disruptive innovation, an innovator has to inform potential customers of the merits of its new products, and convince them of the value of the new products over existing ones (see also Scherer and Ross, 1990) . Educating the customers, as well as gatekeepers such as medical doctors, is important in the case of biotechnology innovations, since new products can be dramatically different from existing products and unfamiliar to potential customers. 
Discussion and conclusions
Our action research project in the Finnish pharmaceutical cluster allows us to draw two kinds of conclusions. Firstly, there are the managerial conclusions, with ensuing suggestions concerning the key finding of our research, that is, the lack of market orientation in the Finnish pharmaceutical cluster companies. These conclusions and suggestions should be of interest not only for company managers, but also for those who are funding the operations of these firms.
Secondly, our research reveals new aspects of the market orientation of small, knowledge-intensive companies. The nearly virtual nature of these companies makes it important to understand that market orientation is not only a phenomenon that is internal to a firm, but its locus is actually found in networks of firms. Our analysis of ingredients of market orientation in the biotechnology context is thus an important theoretical contribution to the market orientation stream of literature.
Successful innovations require understanding and invention, both on the technology and the market sides. The biotechnology SMEs we studied are strongly driven by science push instead of market pull. When it comes to researching and understanding markets, there is much room for improvement. To do so, firms need to allocate more resources to market intelligence generation, while making sure that the intelligence gets disseminated not only within the firms, but also within networks of firms.
As far as resource allocation is concerned, we have two concrete suggestions. Firstly, as our findings on the components of market orientation indicate, market intelligence generation in the small firm context encompasses other kinds of activities than for example the conducting of customer satisfaction surveys by large firms. Small firms should be innovative in their interaction with other companies and make the most of their links to opinion leaders, universities and industry associations in order to source market intelligence. Looking for ways to derive relevant market intelligence from the network that the firm operates in should be a top priority for business development managers in biotechnology SMEs.
Secondly, it is the same people -typically business development managers -in the biotechnology SMEs who both take care of relations to venture capitalists, as well as market intelligence generation and its initial dissemination. In most cases, scarce resources make it impossible to employ more people for only the market intelligence part, but at least those responsible for business development should be aware of their dual role. They have to devote time not only to the relations with funding organisations and venture capitalists, but also to the development of strategic market orientation in their organisations.
Our research points out new aspects of the market orientation of small, knowledge intensive companies. Biotechnology SMEs are highly dependent on their partners and the surrounding network when it comes to the commercialisation and marketing of innovations. Thus, market orientation is not only a phenomenon that is internal to a firm, but its locus is actually found in networks of firms. We found that, instead of the formalised market intelligence generation that is typical in established firms, biotechnology SMEs often source market intelligence from their partners as a 'by-product' of technological knowledge. Both active and passive sharing of knowledge takes place within a network of firms. Critical in the dissemination of market intelligence in our research context is the integration of market intelligence into different thought 111 2 3 4 5 6 7 8  9  1011  1  2  3  4  5  6  7  8  9  2011  1  2  3  4  5  6  7  8  9  30  1  2  3  4  5  6  7  8  9  40  1  2  3  4  5  6  711  8 worlds within the organisation. In organisations run by scientists and technology experts, achieving shared interpretation of market intelligence may be challenging.
Finally, a number of components for the measurement of the behavioural market orientation of a biotechnology SME have been discussed. To recapitulate, responsiveness to market intelligence in the biotechnology context is proactive 'market driving.' Introducing innovations to markets often requires creating new markets and blurring the boundaries of existing ones. Furthermore, market-oriented companies need to educate customers and gatekeepers in the use of new technologies and products. Operationalising these components for the measurement of the behavioural market orientation of a biotechnology SME is the next step for future research. With these findings, we contribute to the extant market orientation literature and the quest for a redefinition of the 'ingredients' of market orientation, depending on the type of business, markets and industry (Elg, 2001; Greenley, 1995; Harris and Piercy, 1999; Helfert et al., 2002; Ottesen and Grønhaug, 2002) .
Similar, for example, to Ottosson (2004) , we do not believe that market and technology orientation are actually two opposite ends of the same continuum. Instead, we believe that a successful biotechnology SME scores high on both dimensions. The limitation in our research is the lack of performance data from the firms. Consequently, we are not able to confirm hypotheses about the performance implications of the low level of market orientation that we have identified in the Finnish pharmaceutical cluster. On the other hand, previous research has already demonstrated the relationship between market orientation and long-term firm performance (for a review, see Dawes, 2000) . Exploring this relationship in the biotechnology context is an intriguing topic for future research.
